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Abstract
Background: There is substantial evidence that low consumption of fruit and vegetables (FV) is a major risk factor
for many chronic diseases. The aim of this study was to assess FV consumption and the variables that influence it
among elderly individuals in Iran aged 60 and over.
Methods: This was a cross-sectional study to investigate FV intake by a randomly-selected sample of members of
elderly centers in Tehran, Iran. A multidimensional questionnaire was used to collect data on demographic
characteristics, daily consumption of FV, knowledge, self-efficacy, social support, perceived benefits, and barriers
against FV. Data were analyzed using t-tests, one way analysis of variance, Pearson correlation, and logistic
regression.
Results: In total, 400 elderly individuals took part in the study. The mean age of the participants was 64.07 (SD =
4.49) years, and most were female (74.5%). The mean number of FV servings per day was 1.76 (SD = 1.15). Ninety-
seven percent of participants (n = 388) did not know the recommended intake was at least five servings of FV per
day. Similarly, 88.3% (n = 353) did not know the size of a single serving. The most frequent perceived benefits of
and barriers against FV consumption were availability and expense, respectively. Knowledge (OR = 0.59, 95% CI =
0.39-0.88), perceived benefits (OR = 0.92, 95% CI = 0.88-0.96) and barriers (OR = 1.08, 95% CI = 1.04-1.14), self-
efficacy (OR = 0.89, 95% CI = 0.83-0.95) and family support (OR = 0.91, 95% CI = 0.83-0.99) were significantly
associated with fruit and vegetable consumption.
Conclusion: The findings of this study indicate that FV intake among elderly individuals in Iran was lower than the
recommended minimum of five daily servings and varied greatly with age, marital status, educational attainment,
and income level. The results also indicated that low perceived benefits, low self-efficacy, and perceived barriers
could lead to lower consumption of FV. It seems that in order to improve FV consumption among elderly
individuals in Iran, raising awareness, improving perception of benefits and enhancing self-efficacy regarding FV
consumption should receive more attention. Indeed, it is essential to plan health education programs and
nutritional interventions for this group of the population.
Background
Coronary heart disease (CHD), cancer and stroke are
leading causes of death [1] that are more prevalent
among elderly individuals [2] and there is substantial
evidence that low intake of fruit and vegetables (FV) is a
m a j o rr i s kf a c t o rf o rs u c hd i s eases [3]. Several studies
have shown that adequate consumption of fruit and
vegetables is associated with a reduced risk of cancer [4]
and CHD [5]. Furthermore, previous studies have shown
strong negative relationships between FV intake and
obesity [6], diabetes [7] and hypertension [8]. Despite all
these benefits, people do not properly follow the mini-
mum recommended consumption of five servings of FV
per day [9]. Data on FV intake derived from food bal-
ance sheets in 21 countries (mainly developing coun-
tries) showed that only in three of those countries did
FV intake meet the minimum World Health Organiza-
tion (WHO) recommended consumption [10], although
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information may have weaknesses [11].
In general, many factors contribute to FV intake. For
instance, one study showed that knowledge, attitudes,
skills and self-efficacy were among the factors that
might influence an individual’s likelihood of taking five
servings of FV per day [12]. It has also been shown that
promoting healthy eating behaviors would be successful
if influencing factors were considered through appropri-
ate models of health behavior change [13]. One of the
most popular models for studying behavioral change in
health education/promotion is the Transtheoretical
Model (TTM). This assumes that health behavior
change involves progress through six stages: pre-con-
templation, contemplation, preparation, action, mainte-
nance, and termination [14,15]. Studies have
demonstrated that the TTM is effective in predicting
and promoting fruit and vegetable consumption in dif-
ferent population groups [16,17].
Many studies have revealed variables that influence FV
consumption among elderly populations worldwide
[18,19], but little is known about the frequency, distribu-
tion, and determinants of FV consumption among
elderly individuals in Iran [20]. The only study that has
reported the exact amount of FV consumption among
the elderly in Iran was an investigation among a Middle
Eastern elderly population including Iranians. It
reported that the average FV intake was 358 g/day in
males and 349 g/day in females [21]. In Iran the total
mean energy intake exceeded requirements and was
mainly obtained from carbohydrates such as simple
sugar. The Iranian diet is mainly composed of bread
and rice as major energy sources, while chronic diseases
are the main causes of mortality and morbidity in Iran
[22] and their trend in the country is rising [23,24]. In
Iran, cardiovascular disease (CVD) accounts for 38% of
deaths [25]; the second most common cause of death is
road traffic-related injuries [26], and the third is cancer
[27]. Diabetes accounts for 7.7% [28], and 82% of
women and 63% of men aged 50 years and above are
overweight [29]. It seems possible that this profile of the
country’s health status could be improved in part if Ira-
nians, especially those in higher risk groups such as
elderly individuals, took adequate amounts of fruit and
vegetables.
The present study was conducted to investigate factors
that contribute to FV consumption by elderly indivi-
duals in Iran. We were particularly interested in study-
ing the effects of the following determinants: age,
gender, education, marital status, employment and eco-
nomic status, chronic disease, body mass index (BMI),
stages of change, self efficacy, support from family and
friends, knowledge regarding FV, and perceived benefits
and barriers.
Methods
Design and data collection
This was a cross-sectional study among a randomly
selected sample of members of elderly centers in Teh-
ran, Iran. The study was conducted between September
2007 and April 2008. Tehran has 23 elderly centers in
which free educational and social services are offered to
members. Membership is free of charge and all indivi-
duals aged 60 and above are eligible to join. A random
sample was selected from all listed members. The sam-
ple size was estimated on the basis of a single propor-
tion design. We assumed that at best 50% of the elderly
would have adequate FV intake. Thus, a study with a
sample of 385 elderly would have 80% power to detect a
difference of 5% (45-55%) at the 0.05 significance level.
T h es a m p l es i z ea c t u a l l yo b t a i n e df o rt h i ss t u d yw a s
454. Those who did not agree to take part in the study
and those who were suffering from serious illness or
had undergone a surgical operation up to 3 months
before the date of data collection were excluded (n =
422).
The Ethics Committee of Tehran University of Medi-
cal Sciences approved the study. Before the study was
conducted, the aim, method and confidentiality were
explained fully to the potential participants and if they
were satisfied and willing to take part they were asked
to read and sign a consent form. The headmasters of all
23 elderly centers were also approached about their will-
i n g n e s st op a r t i c i p a t e .T oc ollect data, trained inter-
viewers conducted face-to-face interviews. The
interviewers had high school diplomas. Each interview
lasted for approximately 45 minutes.
Instruments
We used several instruments to collect data. Their relia-
bility was assessed among a sub-sample of 20 partici-
pants using Cronbach’s alpha coefficient. The
instruments and findings are explained as follows:
1. Demographic and anthropometrics questionnaire
This comprised three sections covering demographic
and anthropometrics data including information on age,
sex, education, income, marital status, health status
(having a chronic disease or not) and BMI. Chronic dis-
ease was indicated by asking each individual to respond
to the question: ‘Do you have any long-standing dis-
eases’? Anyone who responded positively was asked to
indicate the name of the disease. Weight was measured
using the same digital scales (SECA, calibrated in Iran)
while the subjects were minimally clothed and not wear-
ing shoes. Height was measured by a tape measure while
the subjects were standing and not wearing shoes and
the shoulders were in a normal position. BMI was calcu-
l a t e da n de x p r e s s e di nk g / m
2,a n de c o n o m i cs t a t u sw a s
measured using the asset-based approach developed by
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cross-national studies of economic status and health in
developing countries [31]. According to this scale, 0-3
assets were considered low, 4-6 were considered inter-
mediate and 8 or more were considered high economic
status. The items considered as assets were: television,
refrigerator, washing machine, microwave oven, dish-
washer, computer, electrical sweeper, automobile and
phone.
2. Stages of change questionnaire regarding FV
consumption behavior
This part of the questionnaire comprised five statements
by which the participants were categorized into different
stages of change: pre-contemplation, contemplation, pre-
paration, action and maintenance. This part included
multiple-choice questions adapted from the literature
[32]. The participants were asked to choose the state-
ment that best described their status. Choices for the
questions were (1) I am not currently consuming five
servings of FV a day and I am not thinking of doing so
in the upcoming six months, (2) I am not currently con-
suming five servings of FV a day but I plan to do so
within the next six months, (3) I am not currently con-
suming five servings of FV a day but I plan to do so
within the next month, (4) I am currently consuming
five servings of FV a day but I have been doing so for
less than six months, and (5) I am currently consuming
five servings of FV a day and I have been doing that for
more than six months. The internal consistency of the
questionnaire was assessed using Cronbach’s alpha coef-
ficient and found to be 0.79.
3. Self-efficacy rating scale
Self-efficacy was assessed using a five-item questionnaire
developed by Ma et al. [32]. Each item is rated on a 5-
point scale (from not at all confident to very confident
about recommended FV consumption) and the ques-
tionnaire gives a score ranging from 5 to 25. A higher
score indicates a greater degree of self-efficacy. The
scale showed good validity (as assessed by content valid-
ity) and satisfactory internal consistency (as measured
using Cronbach’s alpha coefficient, 0.85).
4. Support rating scale
In order to assess the influences of family and friends on
healthy eating, the 6-item family support for healthy eat-
ing habits scale and the 6-item friend support for
healthy eating habits scale were used [33]. Each item is
r a t e do na5 - p o i n ts c a l e( f r o mn o n et ov e r yo f t e n )a n d
the overall score ranges from 6 to 30 for each section.
The Cronbach’s alpha coefficient for the scale was 0.85.
5. Knowledge instrument regarding FV consumption
The knowledge of participants was measured using a
six-item questionnaire. The first question was: Would
you say what is the recommended number of servings
for FV consumption per day?” T h er e s p o n s ec a t e g o r i e s
were ‘1’, ‘2-3’ and ‘5o rm o r e ’. The second item was:
Would you say that a single serving of beans is ‘more,’
‘less,’ or ‘about as much’ as can fit in the palm of your
hand? The next four items used an agree/disagree
response format. The items were: FV are a good source
of fiber; if you take vitamin pills you do not have to eat
a lot of FV; boiling and evaporation is the best method
to cook vegetables; as long as you eat FV, it does not
matter what color they are. Correct responses were
summed to create a total knowledge score of 0 to 6.
This scale was found to be valid (approved by ten nutri-
tion specialists) and a reliable measure (Cronbach’s
alpha coefficient, 0.72).
6. Perceived benefits and barriers regarding FV
consumption
This part was generated from previous studies and focus
group discussions with convenient samples of elderly
individuals. Participants were asked about their percep-
tions regarding amounts of FV intake. The final per-
ceived benefit questionnaire consists of 15 items. Each
item is rated on a 5-point scale ranging from very
important to not at all important. The perceived barrier
consists of 11 items. Each item is also rated on a 5-
p o i n ts c a l er a n g i n gf r o mv e r yi m p o r t a n tt on o ta ta l l
important. The total score for the perceived benefits
ranges from 15 to 75 and for perceived barriers from 11
to 55. The Cronbach’s alpha coefficient for the benefit
scale was 0.73 and for the barrier scale it was 0.69.
7. Daily FV consumption
This section comprised two parts as follows:
7.1. Food frequency questionnaire: This consisted
of two main questions related to fruits and vegetables
(38 items in all) available in Tehran’s markets. Response
categories were: never, 1-2 times per week, 3-4 times
per week, 5-6 times per week, and every day. Accord-
ingly the respondents were asked to indicate the amount
of intake. We estimated the daily FV intake for each
individual on the basis of this information.
7.2. A 24-hour recall: Participants were asked to esti-
mate their daily servings of FV at breakfast, lunch, din-
ner, and between meals as snacks or deserts in
accordance with a nutrition guideline card. The nutri-
tion guideline card categorized one serving of vegetables
into one of three following groups: (1) one cup of raw
green leafy vegetables such as spinach or salad; (2) one-
half cup of other vegetables cooked or chopped raw,
such as tomatoes, carrots, pumpkin, corn, Chinese cab-
bage, beans, or onions; and (3) one-half cup of vegetable
juice. The nutrition guideline categorized one serving of
fruit into one of three groups: (1) one medium size fruit
such as an apple, banana, or orange; (2) one-half cup of
cooked, chopped, or canned fruit; and (3) one-half cup
of fruit juice, not artificially flavored. We then calculated
daily serving FV consumption for each individual.
Salehi et al. Nutrition Journal 2010, 9:2
http://www.nutritionj.com/content/9/1/2
Page 3 of 9Data analysis
Data were analyzed using both descriptive and analytic
statistics. Mean values of daily FV consumption were
provided by the characteristics of the study sample; and
for knowledge, benefits, barriers, and self-efficacy, mean
values were assessed by stages of change.
To compare FV consumption per day among different
subgroups of the study sample, an independent samples
t-test and one-way analysis of variance (ANOVA) were
used to compare two or more independent mean values,
respectively.
Pearson correlation was used to assess the correlation
between independent variables and FV consumption.
Logistic regression was used to identify the magnitude
of association between FV servings eaten per day and
independent variables including age, gender, education,
marital status, economic status, self-reported chronic
disease, perceived benefits and barriers, self efficacy,
knowledge regarding FV consumption, and social sup-
port (family and friends). To avoid infinite odds ratios,
some categories were merged. For example, marital sta-
tus was categorized into ‘married’ and ‘widowed and
divorced’. For the purpose of logistic regression analysis
the sample was divided into quartiles of FV consump-
tion and the 1st (inadequate) and 4th (adequate) quar-
tiles were compared in order to increase statistical
power.
Results
Of 454 eligible individuals, 32 did not agree to be inter-
viewed. Thus, 422 individuals who signed the consent
form entered the study. A total of 22 questionnaires
were excluded from analysis owing to incomplete
answers. In total, 400 elderly individuals (102 men and
298 women) from 23 elderly centers took part in the
study. The mean age of participants was 64.07 (SD =
4.49) years (range 60-87). Most participants were mar-
ried (55%) and unemployed (80%) with BMI between 25
and 29 (48%). The results showed that FV consumption
among the participants was low. Overall, the mean ser-
ving of FV intake eaten per day for the whole sample
was 1.76 (SD = 1.15) and varied significantly with age (P
= 0.003), educational attainment (P < 0.001), marital sta-
tus (P < 0.001), economic status (P < 0.001), and BMI (P
< 0.001). However, there were no significant differences
between males and females or with different employ-
ment status. Table 1 shows the characteristics of the
study sample and the mean servings of FV per day for
the study subgroups.
The data analysis indicated that 97% of participants (n
= 388) did not know that the recommended intake is at
least five servings of fruit and vegetables per day. Simi-
larly, 93% (n = 372) did not know about the importance
of FV color, and 88.3% (n = 353) did not know the
recommended size of one serving. However, 74.3% of
participants (n = 297) acknowledged that FV are an
important source of fiber, 70.3% (n = 281) correctly
reported that vitamin pills were not as valuable as FV,
and 76% (n = 304) were aware that boiling and evapor-
ating are healthy methods of cooking vegetables. The
Table 1 The characteristics of study sample (n = 400)
No (%) FV serving/day
Mean (SD)
P*
Age 0.003
60-64 255 (63.8) 1.83 (1.18)
65-69 87 (21.7) 1.73 (1.10)
70-74 47 (11.75) 1.52 (1.04)
75-79 8 (2) 1.53 (0.88)
80-84 2 (0.5) 0.57 (0.61)
>85 1 (0.25) 0.29 (0.29)
Gender 0.81
Male 102 (25.5) 1.74 (1.16)
Female 298 (74.5) 1.77 (1.50)
Education < 0.001
Illiterate 165 (41.2) 1.63 (0.96)
Primary 143 (35.8) 1.74 (1.15)
Junior secondary 64 (17) 1.57 (0.98)
Senior secondary 22 (5.5) 3.15 (1.73)
College 6.0 (1.5) 2.98 (1.54)
Marital status < 0.001
Married 230(55) 1.95(1.16)
Widowed/divorced 170 (45) 1.51(1.08)
Economic Status < 0.001
Low (0-3 assets) 306 (76.5) 1.68 (1.03)
Intermediate (4-6 assets) 65 (16.3) 1.57 (0.99)
High (8 or more assets) 29 (7.3) 3.34 (1.52)
Employment status 0.58
Employed 54 (13.5) 1.91 (1.04)
Housewife 283 (70.8) 1.73 (1.11)
Retired 63 (15.7) 1.79 (1.41)
BMI < 0.001
<25 106 (26.5) 2.78 (1.15)
25-29 192 (48) 1.66 (0.74)
≥ 30 103 (25.5) 0.92 (1.01)
Stage of change (n = 386) < 0.001
Precontemplation 283(73.4) 1.63 (0.98)
Contemplation 76 (19.6) 1.47 (0.94)
Preparation 27 (7.00) 2.28 (0.68)
Action 6.0 (1.50) 5.0 (0.00)
Maintenance 8.0 (2) 5.25 (0.70)
Chronic disease < 0.001
Yes 197 (49.25) 2.03 (1.29)
No 203 (50.75) 1.49 (0.92)
* Derived from independent samples t-test and one was analysis of variance
(ANOVA).
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0.47), 2.91 (SD = 0.84), 3.15 (SD = 0.82), 4.33 (SD =
0.52) and 5.75 (SD = 0.46) for the pre-contemplation,
contemplation, preparation, action and maintenance
stages, respectively.
The perceived benefits and barriers regarding FV
intake are shown in table 2. The most frequent per-
ceived benefits and barriers towards FV consumption
were availability (95%) and expense (55.5%), respectively.
The mean scores for the perceived benefits were 55.04
(SD = 8.89) for pre-contemplation, 55.80 (SD = 8.19) for
contemplation, 58.30 (SD = 6.99) for preparation, 62.50
(SD = 7.5) for action, and 67.50 (SD = 10.57) for main-
tenance. The mean scores for the perceived barriers
were 35.62 (SD = 8.17) for pre-contemplation, 35.05
(SD = 6.57) for contemplation, 32.41 (SD = 8.39) for
preparation, 27.50 (SD = 5.68) for action, and 27.88 (SD
= 15.79) for maintenance. The mean scores for self-effi-
cacy were 12.65 (SD = 6.24), 12.92 (SD = 6.45), 15.67
(SD = 5.82), 17.0 (SD = 4.14) and 17.41 (SD = 3.59) for
pre-contemplation, contemplation, preparation, action
and maintenance, respectively.
TTM variables, knowledge, social support and FV
intake were all found to be significantly correlated
(Table 3).
Logistic regression was used to identify variables that
contribute to inadequate FV consumption. The results
showed that knowledge (OR = 0.59, 95% CI = 0.39-
0.88), perceived benefits (OR = 0.92, 95% CI = 0.88-
0.96) and barriers (OR = 1.08, 95% CI = 1.04-1.14), self-
efficacy (OR = 0.89, 95% CI = 0.83-0.95), and support
from family (OR = 0.91, 95% CI = 0.83-0.99) were sig-
nificant predictors of FV consumption, while age, gen-
der, education, marital status, economic status,
employment, chronic diseases, and support from friends
were not. The results are presented in Table 4.
Discussion
This study revealed that FV consumption among elderly
Iranians is much lower than the daily consumption
recommended by WHO [34]. Furthermore, the preva-
lence of low FV consumption tended to increase with
age. Similar studies from high-income countries such as
the U.S.A. and France have shown that the prevalence
of low FV consumption increases with age [35,36].
Many developing countries have no data on FV con-
sumption patterns by their populations [37], so it seems
impossible to compare our findings with countries with
similar conditions.
Although previous studies [38,39] have shown signifi-
cant differences between males and females in FV
intake, the present study revealed no significant differ-
ence between genders. We speculate that this might be
due to cultural differences among nations; or simply
b e c a u s em o s tw o m e ni nt h i ss t u d yw e r eh o u s e w i v e s ,
one might argue that they had relatively adequate FV in
their daily dietary intakes so males and females did not
differ significantly.
As expected, this study showed that participants who
were more educated (people with higher educational
level) and wealthier consumed more FV. These results
Table 2 Frequency of responses to survey questions
regarding the benefits and barriers of FV consumption
Perceived
benefits
No. %
I can find any kind of FV in my local
stores
381 95.25
FV contain more vitamins and
minerals
379 94.75
FV decrease the risk of chronic
disease
330 82.50
FV make our diet diverse 327 81.75
Eating FV is a good way for treating
chronic disease
330 82.50
Eating FV would help me to be less
aggressive
317 79.25
Eating FV treats constipation 315 78.75
Eating FV would help me maintain
my weight
311 77.75
Eating more FV advised by physicians 285 71.25
Eating FV cheering my family
members
274 61.75
Eating FV is common in my culture 264 66.00
Eating FV would keep me from
getting sick
145 36.25
Eating FV would help me to live
longer
130 32.50
I feel I am caring my body health if I
eat more FV
119 29.75
By eating FV I feel better 59 14.75
Perceived
barriers
Eating FV is expensive 222 55.50
Habit of eating FV has been
established since childhood
153 38.25
Eating FV leads to overeating 147 36.75
Media advertisements are not about
eating FV
127 31.75
I do not have time to prepare FV 107 26.75
Eating more FV is not recommended
in my culture
95 23.75
My family members do not like
consumption of FV
82 20.50
Eating more FV is difficult for me 82 20.50
I have health problems (like flatus)
with eat FV
80 20.00
I have limitation ways to provide FV
in my meal
80 20.00
I do not like taste of FV 38 9.50
Salehi et al. Nutrition Journal 2010, 9:2
http://www.nutritionj.com/content/9/1/2
Page 5 of 9are similar to those reported by other investigators
[40,41]. It seems that more research is needed to assess
the relationship between educational level in elderly
individuals and their knowledge regarding FV, to ascer-
tain whether having higher education leads to consump-
tion of adequate FV, or whether knowledge about FV is
sufficient in itself to result in adequate FV intake
regardless of educational level.
Although this study showed that most participants
had good knowledge regarding the different health bene-
fits of FV and also believed that vitamin pills are not
real substitutes for fresh FV, very few participants knew
about the daily amount of FV consumption or the cor-
rect size of an FV serving as recommended by WHO.
Van Duyn and co-workers indicated that awareness of
how many FV portions a person should eat per day is
associated with higher consumption [42].
The current results provide further support to studies
indicating that FV prices are a barrier to consumption
by low-income consumers, so developing public policies
to make FV more affordable for low-income families
should be encouraged [43]. A previous study indicated
that a one percent decrease in the price of FV would
lead to a 2% increase in the participants’ consumption
o fF V ,a n da1 %i n c r e a s ei nf a m i l yi n c o m ew o u l d
increase FV consumption up to 4% [44].
The findings of this study indicated that married parti-
cipants consumed more FV than the widowed and
divorced. A study showed that married men consumed
more FV than single men but there were no differences
among women in this regard [45]. This might suggest a
need for further investigation on this issue or it might
be necessary to study the relationship between marital
status, family support and FV consumption in different
cultures. However, the current findings also indicated
that social support could increase FV intake among
elderly individuals. Others have also reported a positive
relationship between social support from family and
friends and FV intake [46]. Thrasuer et al. examined
types rather than sources of support as determinants of
healthy eating among African American adults. They
found that informational and instrumental support was
associated with healthy eating [47]. In Iran, most elderly
people live with members of their families and are well
supported in informational, emotional and instrumental
terms, and family members are responsible for the
Table 4 Odds ratios and 95% CI obtained from logistic
regression analysis for inadequate FV consumption per
day
OR (95% CI) P
Age 1.06 (0.98-1.15) 0.14
Sex
Male 1.0 (ref.)
Female 0.91 (0.21-3.94) 0.89
Education
Literate 1.0 (ref.)
Illiterate 1.58 (0.74-3.38) 0.23
Marital Status
Married 1.0 (ref.)
Widowed/divorced 1.01 (0.49-2.06) 0.96
Economic Status
High 1.0 (ref.)
Intermediate 1.17 (0.44-3.10) 0.75
Low 1.38 (0.62-3.07) 0.42
Employment Status
Employed 1.0 (ref.)
Housewife 1.25 (0.275-.76) 0.76
Retired 0.72 (0.18-2.78) 0.63
Chronic Disease
No 1.0 (ref.)
Yes 1.46 (0.71-3.01) 0.29
Knowledge 0.59 (0.39-0.88) 0.01
Perceived benefits 0.92 (0.88-0.96) < 0.001
Perceived barriers 1.08 (1.04-1.14) < 0.001
Self efficacy 0.89 (0.83-0.95) 0.001
Social support from family 0.91 (0.83-0.99) 0.03
Social support from friend 0.97 (0.88-1.06) 0.50
Table 3 Correlation between TTM, knowledge, social support and FV consumption
FV intake Knowledge Benefits Barriers Self
efficacy
Social
support
(family)
Social
support
(friends)
FV intake 1
Knowledge 0.39** 1
Benefits 0.23** 0.13** 1
Barriers -0.29 -0.20 -0.03 1
Self efficacy 0.33** 0.16** 0.09 -0.17** 1
Social support (family) 0.28** 0.13** 0.09 -0.22** 0.35** 1
Social support (friends) 0.31** 0.11* 0.11* -0.20* 0.34** 0.63** 1
* Correlation is significant at the 0.05 level.
** Correlation is significant at the 0.01 level.
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minates in providing emotional and informational sup-
port backing for them. This situation could lead to
more healthy behaviors (such as FV consumption).
Participants in more advanced stages of change of FV
consumption behavior were more likely to consume
t h e s ef o o d s .T h i si sc o n s i s t e n tw i t hf i n d i n g sb yo t h e r
researchers [48]. These results imply that stage of readi-
ness to change eating habits should be considered as an
influencing factor while interventions for increasing FV
are being planned. For example, motivational strategies
for encouraging FV consumption may be more effective
for elderly individuals who are in the pre-contemplation
or contemplation stages, while strategies supporting the
maintenance of a level of FV consumption may be more
appropriate for those in the maintenance stage. In addi-
tion, there are relationships between TTM variables (ben-
efit, barriers and self-efficacy) and stages of change
regarding FV consumption. Our findings showed that
those in the later stages had higher perceived benefits
and self-efficacy and lower perceived barriers. Similarly,
Di Noia et al. reported that individuals who had higher
pros and self-efficacy were more frequently in the pre-
paration, action, and maintenance stages than in the pre-
contemplation and contemplation stages [48]. As this
study showed, variables such as barriers and self-efficacy
are significant predictors of FV consumption. Self-efficacy
and perceived barriers are important predicting factors
for diet and many other health behaviors [49,50]. There-
fore, it may be suggested that improving individuals’ abil-
ities through continued education and training may lead
to enhanced intake of FV. It seems important that policy
makers and all who are responsible for people’s health
should be aware of these influencing variables.
Consistent with other previous findings [51], our study
showed that elderly individuals in the normal BMI range
consumed more FV. This relationship might be
explained by the lower energy density and higher
volume of fiber and water content in FV [52], which
leads to a more ideal weight.
Given that all our respondents were members of
elderly centers, the findings of this study might not be
generalized to all elderly Tehran residents. These elderly
might differ from others in terms of socioeconomic sta-
tus, family cohesiveness, social support, and availability
and access to FV. Further studies are needed to examine
the mediating factors affecting FV consumption in a lar-
ger and more diverse group of elderly in Iran. In addi-
tion, it should be noted that our findings on FV intake
were based on self-reported information and thus might
be associated with measurement errors. Seasonal aspects
were not investigated in this study; since season might
influence the availability of FV, it is recommended that
this be considered in future studies.
Conclusion
The findings demonstrated that FV consumption among
elderly Iranian individuals was low and varied greatly
with age, education and income level. In addition, the
results indicated that low perceived benefits, low self-
efficacy, and perceived barriers could lead to lower con-
sumption of FV. Therefore, it seems that in order to
improve FV consumption among elderly Iranians, rais-
ing awareness, improving perception benefits and
enhancing self-efficacy regarding FV consumption
should receive more attention. Indeed, it is essential to
plan health education programs and nutritional inter-
ventions for this group of the population.
List of abbreviations
FV: Fruit and vegetable; CHD: Coronary heart disease;
CVD: Cardiovascular disease; BMI: Body Mass Index;
TTM: Transtheoretical Model; OR: odds ration.
Acknowledgements
We sincerely thank all participants who willingly took part in this study.
Author details
1Department of Health Education, School of Public Health, Tehran University
of Medical Sciences, Tehran, Iran.
2Department of Epidemiology and
Statistics, School of Public Health, Tehran University of Medical Sciences,
Tehran, Iran.
3Department of Health Education, Faculty of Medicine, Tarbiat
Modares University, Tehran, Iran.
4Department of Nutrition, School of Public
Health, Tehran University of Medical Sciences, Tehran, Iran.
5Department of
Mental Health, Iranian Institute for Health Sciences Research, ACECR, Tehran,
Iran.
Authors’ contributions
LS was the main investigator, analyzed the data and involved in drafting the
manuscript. HE supervised the study, and contributed to the study design.
KM contributed to the study design, performed the statistical analysis, and
supervised the study. SST involved in drafting, and revising it critically for
important intellectual content. AJ helped in writing process. AM contributed
to the analysis, edited the paper and provided the final version. All authors
read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 25 August 2009
Accepted: 13 January 2010 Published: 13 January 2010
References
1. Sai XY, He Y, Men K, Wang B, Huang JY, Shi QL, Zhang L, Li LS, Choi BC,
Yan YP: All-cause mortality and risk factors in a cohort of retired military
male veterans, Xi’an, China: an 18-year follow up study. BMC Public
Health 2007, 7:290.
2. Lin W, Lee YW: Nutrition knowledge, attitudes, and dietary restriction
behavior of the Taiwanese elderly. Asia Pac J Clin Nutr 2005, 14:221-229.
3. DiBello JR, Kraft P, McGarvey ST, Goldberg R, Campos H, Baylin A:
Comparison of 3 methods for identifying dietary patterns associated
with risk of disease. Am J Epidemiol 2008, 168:1433-1443.
4. Vrieling A, Verhage BA, van Duijnhoven FJ, Jenab M, Overvad K,
Tjønneland A, Olsen A, Clavel-Chapelon F, Boutron-Ruault MC, Kaaks R,
Rohrmann S, Boeing H, Nöthlings U, Trichopoulou A, John T,
Dimosthenes Z, Palli D, Sieri S, Mattiello A, Tumino R, Vineis P, van Gils CH,
Peeters PH, Engeset D, Lund E, Rodríguez Suárez L, Jakszyn P, Larrañaga N,
Sánchez MJ, Chirlaque MD, Ardanaz E, Manjer J, Lindkvist B, Hallmans G,
Ye W, Bingham S, Khaw KT, Roddam A, Key T, Boffetta P, Duell EJ,
Salehi et al. Nutrition Journal 2010, 9:2
http://www.nutritionj.com/content/9/1/2
Page 7 of 9Michaud DS, Riboli E, Bueno-de-Mesquita HB: Fruit and vegetable
consumption and pancreatic cancer risk in the European prospective
investigation into cancer and nutrition. Int J Cancer 2009, 124:1926-1934.
5. Joshipura KJ, Hu FB, Manson JE, Stampfer MJ, Rimm EB, Speizer FE,
Colditz G, Ascherio A, Rosner B, Spiegelman D, Willett WC: The effect of
fruit and vegetable intake on risk for coronary heart disease. Ann Intern
Med 2001, 134:1106-1114.
6. Boyington JE, Schoster B, Remmes Martin K, Shreffler J, Callahan LF:
Perceptions of individual and community environmental influences on
fruit and vegetable intake, North Carolina, 2004. Prev Chronic Dis 2009, 6:
A04.
7. Bazzano LA, Li TY, Joshipura KJ, Hu FB: Intake of fruit, vegetables, and fruit
juices and risk of diabetes in women. Diabetes 2008, 31:1311-1317.
8. Utsugi MT, Ohkubo T, Kikuya M, Kurimoto A, Sato RI, Suzuki K, Metoki H,
Hara A, Tsubono Y, Imai Y: Fruit and vegetable consumption and the risk
of hypertension determined by self measurement of blood pressure at
home: the Ohasama study. Hypertens Res 2008, 31:1435-1443.
9. Blanck HM, Gillespie C, Kimmons JE, Seymour JD, Serdula MK: Trends in
fruit and vegetable consumption among US men and women, 1994-
2005. Prev Chronic Dis 2008, 5:A35.
10. International Agency for Research on Cancer (IARC): Handbook of Cancer
Prevention. France: Lyon IARC Press 2003.
11. Naska A, Berg MA, Cuadrado C, Freisling H, Gedrich K, Gregoric M,
Kelleher C, Leskova E, Nelson M, Pace L, Remaut AM, Rodrigues S, Sekula W,
Sjöstrom M, Trygg K, Turrini A, Volatier JL, Zajkas G, Trichopoulou A, Data
Food Networking (DAFNE) participants: Food balance sheet and
household budget survey dietary data and mortality patterns in Europe.
Br J Nutr 2009, 102:166-171.
12. Kearney M, Bradbury C, Ellahi B, Hodgson M, Thurston M: Mainstreaming
prevention: prescribing FV as a brief intervention in primary care. Public
Health 2005, 119:981-986.
13. Kohler J, Leochaeuser IU: Changes in food preferences during ageing.
Ann Nutr Metab 2008, 52:15-19.
14. Prochaska JO, Velicer WF: The transtheoretical model of health behavior
change. Am J Health Promot 1997, 12:38-48.
15. Prochaska JO, Reddind CA, Ever KE: The transtheoretical model and stage
of change. Health behavior and health education, Theory, Research and
Practice San Francisco, CA: Jossey-BassGlanz K, Rimer BK, Lewis FM , 4 2008,
97-121.
16. Greene GW, Fey-Yensan N, Padula C, Rossi S, Rossi JS, Clark PG: Differences
in psychosocial variables by stage of change for fruits and vegetables in
older adults. J Am Diet Assoc 2004, 104:1236-1243.
17. Di Noia J, Prochaska JO: Mediating variables in a transtheoretical model
dietary intervention program. Health Educ Behav .
18. Riediger ND, Moghadasian MH: Patterns of fruit and vegetable
consumption and the influence of sex, age and socio-demographic
factors among Canadian elderly. J Am Coll Nutr 2008, 27:306-313.
19. Yeh MC, Ickes SB, Lowenstein LM, Shuval K, Ammerman AS, Farris R,
Katz DL: Understanding barriers and facilitators of fruit and vegetable
consumption among a diverse multi-ethnic population in the USA.
Health Promot Int 2008, 23:42-51.
20. Kimiagar SM, Ghaffarpour A, Houshiar-Rad H, Zellipour HHormozdyari: Food
consumption pattern in the Islamic Republic of Iran and its relation to
coronary heart disease. East Mediterr Health J 1998, 4:539-547.
21. Lock K, Pomerleau J, Causer L, Altman DR, Mckee M: The global burden of
disease attributable to low consumption of fruit and vegetables:
implications for the global strategy on diet. Bull World Health Organ 2005,
83:100-108.
22. Marandi A, Azizi F, Gamshidi HR, Larigani B: Health in Islamic Republic of Iran
Tehran: Center of Research Metabolism and Endocrine, Shahid Beheshty
University of Medical Sciences 1998, In Persian.
23. Sarraf Zadegan N, Saed Tabatabei FA, Bashardoost N: The prevalence of
coronary artery disease in an urban population of Isfehan, Iran. Acta
Cardiologica 1999, 54:257-263.
24. Ghassemi H, Harrison GG, Mohammad K: An accelerated nutrition
transition in Iran. J Pub Health Nutr 2002, 5:149-156.
25. National Plan of Action for Nutrition: A multi-sector activity coordinated by
the National Nutrition and Food Technology Research Institute Tehran: Shahid
Beheshti University of Medical Sciences and Ministry of Health 1995, In
Persian.
26. Montazeri A: Road-traffic-related mortality in Iran: a descriptive study.
Public Health 2004, 118:110-113.
27. Naghavi M: Mortality profile in ten Iranian provinces Tehran: Deputy for
Health, Ministry of and Medical Education 2002.
28. Esteghamati A, Gouya MM, Abbasi M, Delavari A, Alikhani S, Alaedin F,
Asfaie A, Forozanfar M, Greecc EW: Prevalence of diabetes and impaired
fasting Glucose in the adult population of Iran. Diabetes Care 2008, 31:96-
98.
29. Sevrghadi F, Rambod M, Hossein Panah F, Hedayati M, Tohid M, Azizi F:
Prevalence of obesity in subjects aged 50 years and over in Tehran
Iranian. Journal of Endocrinology and Metabolism 2006, 9:99-104, In Persian.
30. Ferguson BD, Tandon A, Gakidou E, Murray CJL: Estimating permanent
income using indicator variables. Health systems performance assessment:
debates, methods and empiricism WHO, Geneva, SwitzerlandMurray CJL,
Evans DB 2003, 747-760.
31. Chatterji S, Kowal P, Mathers C, Naidoo N, Verdes E, Smith JP, Suzman R:
The health of aging populations in China and India. Health Aff (Millwood)
2008, 27:1052-1063.
32. Ma J, Betts NM, Horacek T, Georgiou C, White A, Nitzke S: The importance
of decisional balance and self-efficacy in relation to stages of change for
fruit and vegetable Intakes by Young Adults. Am J Health Promo 2002,
16:157-166.
33. Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR: The development
of scales to measure social support for diet and exercise behaviors. Prev
Med 1987, 16:825-836.
34. World Health Organization: Diet, nutrition and the prevention of chronic
diseases. Report of a Joint WHO/FAO Expert Consultation Geneva: World
Health Organization 2003.
35. Blanck HM, Gillespie C, Kimmons JE, Seymour JD, Serdula MK: Trends in FV
consumption among US men and women, 1994-2005. Prev Chronic Dis
2008, 5:A35-44.
36. Tamers SL, Agurs-Collins T, Dodd KW, Nebeling L: U.S and France adult FV
consumption patterns: an international comparison. Eur J Clin Nutr 2009,
63:11-17.
37. Lock K, Pomer LJ, Causer L, Mckee M: Low FV consumption. Comparative
quantification of health risks: global and regional burden of diseases
attributable to selected major risk factors Geneva: WHOEzzati M, Lopez AD,
Rodgers A, Murray CJL 2004, 597-728.
38. Baker AH, Wardle J: Sex differences in fruit and Vegetable intake in older
adults. Appetite 2003, 40:269-275.
39. Mohammadifar N, Omidvar N, Hoshir Rad A, Maghroom M, Sajjadi F: Dose
FV intake differ in adults females and males in Isfahan. ARYA Journal
2006, 1:193-201.
40. Jaime PC, Monteiro CA: Fruit and vegetable intake by Brazilian adults,
2003. Cad Saude Publica 2005, 21:19-24.
41. Smith LT, Johnson DB, Beaudoin S, Monsen ER, LoGerfo JP: Qualitative
assessment of participant utilization and satisfaction with the Seattle
Senior Farmer’s Market Nutrition Pilot Program. Prev Chronic Dis 2004, 1:
A06.
42. Van Duyn MA, Kristal AR, Dodd K, Campbell MK, Subar AF, Stables G,
Nebeling L, Glanz K: Association of awareness, intrapersonal and
interpersonal factors, and stage of dietary change with fruit and
vegetable consumption: a national survey. Am J Health Promot 2001,
16:69-78.
43. Guenther PM, Dodd KW, Reedy J, Krebs-Smith SM: Most Americans eat
much less than recommended amounts of FV. J Am Diet Assoc 2006,
106:1371-1379.
44. Claro RM, Carmo HCE, Machado FMS, Monteiro CA: Income, food prices,
and participation of fruit and vegetables in the diet. Rev Saude Publica
2007, 41:557-564.
45. Donkin AJ, Johnson AE, Morgan K, Neale RJ, Page RM, Silburn RL: Gender
and living alone as determinants of fruit and vegetable consumption
among the elderly living at home in urban Nottingham. Appetite 1998,
30:39-51.
46. Shaikh AR YA, Nebeling L, Yeh MC, Resnicow K: Psychosocial predictors of
FV consumption in adults a review of the literature. Am J Prev Med 2008,
34:535-543.
47. Thrasuer JF, Campbell MK, Oates V: Behavior specific social support for
healthy behaviors among African American church members: applying
optimal matching theory. Health Educ Behav 2004, 31:193-205.
Salehi et al. Nutrition Journal 2010, 9:2
http://www.nutritionj.com/content/9/1/2
Page 8 of 948. Di Noia J, Schinke SP, Prochaska JO, Contento IR: Application of the
transtheoretical model to fruit and vegetable consumption among
economically disadvantaged African-American adolescents: preliminary
findings. Am J Health Promot 2006, 20:342-348.
49. Maibach E, Murphy DA: Self-efficacy in health promotion research and
practice: conceptualization and measurement. Health Educ Res 1995,
10:37-50.
50. Reicks M, Randall JL, Haynes BJ: Factors affecting consumption of FV by
low-income families. J Am Diet Assoc 1998, 98:1309-1311.
51. Sartorelli DS FL, Cardoso MA: High intake of fruits and vegetables
predicts weight loss in Brazilian overweight adults. Nutr Res 2008, 28:233-
238.
52. Burton-Freeman B: Dietary fiber and energy regulation. J Nutr 2000,
130:272S-275S.
doi:10.1186/1475-2891-9-2
Cite this article as: Salehi et al.: Consumption of fruit and vegetables
among elderly people: a cross sectional study from Iran. Nutrition
Journal 2010 9:2.
Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Salehi et al. Nutrition Journal 2010, 9:2
http://www.nutritionj.com/content/9/1/2
Page 9 of 9